A Variscan plutonic complex, the Sila batholith, intrudes metamorphic rocks that are now part of the Sila Nappe, an Alpine structural element of the Calabrian-Peloritan segment of the Apennine-Maghrebide orogenic belt in southern Italy and Sicily. Plutons in the Sila batholith range in composition from biotite-hornblende tonalite to two-mica, Al2SiO5
INTRODUCTION
The Apennines of southern Italy and the Maghrebides of Sicily are two segments of a circum-Mediterranean, Alpine orogenic belt ( Figure 1 ). The two segments consist of a series of nappes, probably derived in large part from the Mesozoic to Cenozoic, carbonate-rich cover sequence of the northern continental margin of Africa. Between the southern Apennines and the Maghrebides in the Calabria-Peloritani arc, a series of Variscan lithotectonic units dominated by nappes of Paleozoic (or older?) crystalline basement rocks, but with some units having oceanic affinities. This area is in many ways "exotic" to the Apennine-Maghrebide chain and as such has been the subject of many controversial tectonic interpretations for nearly a century. These include (a) a piece of autochthonous continental crust (Gorier and Giese, 1978; Zanettin, 1982) ; (b) a fragment of European Variscan basement imbricated with oceanic units and thrust over the northern margin of Africa (Ogniben, 1973; Bouillin, 1984) ; (c) an African promontory deformed and thrust onto Apennine structural units (Caire et at., 1960; DuBois, 1976) ; and (d) a fragment of an Europe-verging Eoalpine belt, consisting of structural units from both oceanic and African continental crust, backthrust during final stages of formation of the Africa-verging, Apennine-Maghrebide chain (Alvarez, 1976; Amodio Morelli et al., 1976 ; Bonardi et al., Tectonic sketch map of southern Italy. Simplified from Dietrich, et al. (1976 Dietrich, et al. ( ). 1982 Scandone, 1982) . These extremely diverse interpretations are difficult to evaluate mainly because neither the Variscan nor the Alpine history of this region is well understood.
Therefore, we and our colleagues have embarked on a collaborative project to build on the existing structural, stratigraphic, petrologic, geochemical, and isotopic data bases with the express goal of a more definitive tectonic model for this part of the circum-Mediterranean, Alpine orogenic belt.
There are various provinces in the Calabria-Peloritani arc that hold the key to a more complete understanding of the importance and character of Variscan versus Alpine tectonism:
the Catena Costiera, Sila, Serre, and Aspromonte in southern Italy and the Petoritani mountains in Sicily ( Figure 2 ). The Sila massif, and in particular the emplacement and cooling history of Paleozoic plutons of the Sila batholith, is the subject of this report.
Plutons of the Sila batholith crop out in the Sila massif and form an igneous complex that is elongate from northwest to southeast (Figure 3 ). On the eastern side of the batholith, from Rossano in the north to Belvedere di Spinello in the south, the plutons are intruded into low-grade metasediments with stratigraphic ages of Cambrian to Ordovician (Bouillin et at., 1984) . A well-developed contact aureole is developed in these low-grade rocks near the plutons and is characterized by hornfels that contain fibrolitic sillimanite, andalusite, cordierite, and biotite (Dubois, 1976; Gurrieri et at., 1979) . On the east side of the batholith, the contact between the plutons and the country rocks appears to be subhorizontal with the plutons exposed in the steep valley walls and the country rocks on the intervening ridges (Barovero, 1988) . Along the western side of the batholith, from Corigliano to the Geologic sketch map of the Calabria-Peloritani arc: 1) Tertiary and Quaternary sediments; 2) Pre-Alpine and Alpine metamorphic rocks; and 3) Paleozoic plutonic rocks. Simplified from Atzori, et al. (1981) . Sketch map of the Sila Tectonic Unit (nappe): 1) High-grade metamorphic rocks; 2) Low-grade metamorphic rocks and pre-tertiary sedimentary cover; and 3) Plutonic rocks of the Sila batholith. Simplified from Ayuso, et al. (1994) . Numbers (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) refer to generalized locations of dated samples. north to Sersale in the south, the plutons are intruded into amphibolite to granulite fades metamorphic rocks. Although no easily recognizable contact aureole is developed along the western margin of the batholith, the contact is very likely intrusive because over a distance of a few kilometers, the metamorphic rocks become richer in felsic dikes nearer the contact and create the appearance of a "layered migmatite". In addition, in the area of Mt. Gariglione, petrographic examination of metamorphic rocks (Valdemarin, 1989) reveal hornfelsic textures characterized by the recrystallization of biotite and by the presence of high-temperature, lowpressure minerals that on a regional scale define isograds parallel to the intrusive contacts.
The distribution and extent of the plutons in the Sila batholith, as well as their petrography and petrochemistry has been described recently by Messina and others (1991) .
The plutons range in composition from hornblende-biotite tonalites and granodiorites that are foliated and interpreted to be syntectonic to peraluminous, two-mica granites that are massive and interpreted to be post-tectonic relative to Variscan orogenesis. Published geochronologic data suggest the batholith has not been extensively retrograded during Alpine orogenesis and thus is likely to preserve much of its Variscan emplacement and cooling history (Borsi and Dubois, 1968) .
40AW39
Ar/39Ar THERMOCHRONOLOGY Hornblende, muscovite, biotite, and microcline are all potentially valuable minerals for 40Ar/39Ar thermochronology. Each mineral has a characteristic and different closure temperature (CT) for diffusion of 40Ar and thus when each is analyzed for age by the 40Ar/39Ar age spectrum or isochron method, a time of cooling to the characteristic closure temperatures can be calculated and a cooling history over the range of closure temperatures can be constructed. Hornblende (CT ~500°C), muscovite (CT ~350°C), and microline are the most valuable minerals for 40Ar/39Ar thermochronology because their CTs generally change only as a function of cooling rate (faster rate of cooling results in a higher CT) and grain size (larger grain size results in higher CT). Biotite (CT ~280°C) is not nearly as valuable because its CT is also dependent on chemical composition (high Mg content results in higher CT), is far more susceptible to alteration and is often known to contain unresolvable, "extraneous) 40Ar.
Obviously if all the above mentioned minerals crystallized above their characteristic closure temperatures (a certainty for magmatic minerals), the 40Ar/39Ar ages measured for each are times of cooling to closure temperature or "cooling ages". Cooling ages of minerals can be very good approximations of crystallization ages only when the time of cooling from crystallization temperature to closure temperature is short compared to the "cooling age".
For example if we assume a hornblend-biotite granodiorite pluton was emplaced in the crust at a temperature of about 700°C, 295 million years ago and began cooling at a rate of 100°C/Ma, the hornblende (CT ~500°C) cooling age would be expected to be at least 293 Ma, a very good approximation of the emplacement and crystallization age of the pluton.
Likewise if we assume a peraluminous, two-mica granite pluton was emplaced into the crust at a temperature of about 650°C, 295 million years ago and began cooling at a rate of 100°C/Ma, the muscovite (CT ~350°C) cooling age would be expected to be at least 292 Ma, still within 1 % of the emplacement and crystallization age. Conversely, if the aforementioned hornblende-biotite granodiovite cooled only at an average rate of 10°C/Ma from emplacement to closure in hornblende, the 40Ar/39Ar cooling age would be expected to be about 275 Ma, and for the muscovite from the two-mica granite about 265 Ma, neither being a very good approximation of the emplacement age for the plutons. Symbols next to ages are: TG = total gas age (integrated age from all temperature steps of age spectrum, essentially equivalent to a K/Ar age; P = plateau age, plateau criteria as described by Snee et al. (1988) ; Min = minimum age on age spectrum; Max = maximum high-temperature age on age spectrum. Errors on ages are la analytical precision estimates only. 2.
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